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Abstract
Background: Because of their complex clinical presentations and needs frail elderly people 
require another approach than people who age without many complications. Several inpatient 
geriatric health services have proven effectiveness in frail persons. However, the wish to live 
independently and policies that promote independent living as an answer to population aging call 
for community intervention models for frail elderly people. Maybe models such as preventive home 
visits, comprehensive geriatric assessment, and intermediate care qualify, but their efficacy is 
controversial, especially in frail elderly persons living in the community. W ith the Dutch EASYcare 
Study Geriatric Intervention Programme (DGIP) we developed a model to study effectiveness of 
problem based community intervention models in frail elderly people.
Methods/Design: DGIP is a community intervention model for frail elderly persons where the 
GP refers elderly patients with a problem in cognition, mood, behaviour, mobility, and nutrition. A 
geriatric specialist nurse applies a guideline-based intervention with a limited number of follow up 
visits. The intervention starts with the application of the EASYcare instrument for geriatric 
screening. The EASYcare instrument assesses (instrumental) activities of daily life, cognition, mood, 
and includes a goal setting item. During the intervention the nurse regularly consults the referring 
GP and a geriatrician. Effects on functional performance (Groningen Activity Restriction Scale), 
health related quality of life (MOS-20), and carer burden (Zarit Burden Interview) are studied in an 
observer blinded randomised controlled trial. 151 participants were randomised over two 
treatment arms - DGIP and regular care - using pseudo cluster randomisation. W e  are currently 
performing the follow up visits. These visits are planned three and six months after inclusion.
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Process measures and cost measures will be recorded. Intention to treat analyses will focus on post 
intervention differences between treatment groups.
Discussion: The design of a trial evaluating the effects of a community intervention model for frail 
elderly people was presented. The problem-based participant selection procedure satisfied; few 
patients that the GP referred did not meet our eligibility criteria. The use of standard terminology 
makes detailed insight into the contents of our intervention possible using terminology others can 
understand well.
Background
In frail elderly persons chronic conditions and loss of 
function challenge their autonomy. This harms their well­
being, and often leads to institutionalisation and high 
health care costs.
There is much heterogeneity in the degree to which frailty 
affects older people. While some have many problems, 
others age successfully [1]. The introduction of the con­
cept of successful aging voiced a change in our thinking 
about 'age-related' decline [2]. It marked the awareness 
that we cannot simply regard functional loss and depend­
ency as consequences of the aging process itself when dis­
ease is absent. With this understanding these 'age-related' 
deficits became amenable to intervention. O f course, 
intervention should take the heterogeneity of the popula­
tion into account; because of their complex clinical pres­
entations and needs frail persons require another 
approach than people who age without many complica­
tions [3]. Although special services for frail older people 
have proven effectiveness in the form of inpatient geriatric 
health services [4], several societal developments ask for 
community equivalents. People prefer to stay at home, 
even with considerable disability [5]. Another drive 
behind the development of community intervention 
models comes from policies that promote independent 
living as an answer to the questions raised by population 
aging [6]. Possibly, models such as preventive home visits, 
in home comprehensive geriatric assessment, and inter­
mediate care provide effective health services for frail 
older people in the community. Unfortunately, both the 
definition and efficacy of these community intervention 
models remain subject of a vivid debate [7-10]. The 
debate stems from the fact that the models gathered under 
these names show much heterogeneity as well as consid­
erable overlap [11]. The lack of detailed insight into the 
content of these care models further complicates compar­
ison [12,13]. One of the major issues is the effectiveness 
of these models in the expanding group of frail older 
people.
Despite the diversity, from literature we can distil certain 
elements that are used in many community intervention 
models. These are elements such as multidimensional and 
multidisciplinary working, person centred care, partici­
pant selection, and treatment adherence. Empirical evi­
dence is available for some of these elements.
In this paper we will briefly summarise this knowledge on 
multidimensional assessment and management of elderly 
people in the community. This information grounds the 
choices we have made in designing a new community 
intervention model for frail elderly people living at home. 
Then, we will present the outlines of our intervention 
model and the design of the randomised trial in which we 
are currently evaluating the model. At this moment the 
recruitment period is already completed, and we are per­
forming the follow up visits. Therefore, in addition to the 
details of the design, we will highlight some results of the 
conduct of the recruitment phase of our study.
Evidence on in term ediate care m odels
Most research has been done on preventive home visits 
and comprehensive geriatric assessment, less scientific 
knowledge is available for intermediate care models.
The studies that have been evaluating intermediate care 
focused mainly on the evaluation of intermediate care 
alternatives (e.g. rapid response teams, hospital at home, 
early discharge schemes) in direct comparison with hospi­
tal care [11,14]. For most of the models that are not 
intended as direct alternatives to hospital care (e.g. resi­
dential rehabilitation, and community assessment and 
rehabilitation services) only descriptive data are available 
[15].
(Evidence-based) elem ents o f  com m unity intervention  
m odels
Virtually all community intervention models for older 
people share a similar multidimensional nature covering 
a variety of medical, psychological, functional, and social 
domains. As multidimensional working is a ubiquitous 
feature of these models, it is in itself not thoroughly stud­
ied. There are some discussions on which domains are to 
be included [8].
Both in preventive home visits and comprehensive geriat­
ric assessment it is suggested that models with a multidis­
ciplinary team are more effective than models with a 
unidisciplinary approach [8,16]. Effectiveness is also
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claimed for longer follow up and more home visits, 
although a recent trial did not confirm this [16,17].
Many models provide person centred care. Some even 
argue that 'patient-centred, problem-driven, goal-oriented 
management' is a 'key minimum specification' [16].
Another element that might strengthen the effectiveness 
of comprehensive geriatric assessment is to secure control 
over the implementation of the recommendations done 
in the programme [4]. Models implemented in regular 
care often do not have complete clinical control over the 
enforcement of the recommendations following from the 
programme. In this scenario, it is very important to 
involve the primary care provider who will be responsible 
for the implementation of the proposed plan [8].
This is also important because providers' co-operation is a 
determinant of patient adherence to program recommen­
dations [18]. It is difficult to change physicians' behaviour 
and this urges the use of high intensity programmes. Fur­
thermore, programme effectiveness might benefit from 
stronger emphasis on direct recommendations to partici­
pants, and should not rely too much on the uptake of rec­
ommendations by the primary care provider [8].
Participant selection is a feature of community interven­
tion models for elderly people that received much atten­
tion in literature. This discussion focuses on two matters: 
participant selection on the basis of age and on the basis 
of participants' needs. Age as a selection criterion is not 
discussed much, but causes controversy. Some authors 
state that home visits are more effective in persons aged 75 
and over, compared to younger individuals [19]. One 
meta-analysis did not find an age effect, and another 
meta-analysis concluded most benefits are to be expected 
in the youngest old [13,20]. Frailty has received much 
more attention than age with respect to targeting these 
health services models to those who will benefit most. 
Most authors agree that too healthy elderly persons 
should be excluded, because both preventive home visits 
and comprehensive geriatric assessment are ineffective in 
these sprightly people [13,21]. There is more dispute 
about the effectiveness of these models in frail older per­
sons. While some exclude the frailest participants, because 
in these persons there are too few possibilities for reversi­
bility, other authors stress the importance of including the 
frailest [8,13,21,22]. Combining the evidence on the rele­
vance of both age and frailty for participants selection 
Stuck concludes that health risk appraisal with individual 
reinforcement is beneficial to healthy persons aged 60 to 
75, preventive home visits should focus on independent 
people aged 75 and over, and that other types of (institu­
tional) services are needed for the frailest [23].
Unfortunately, considered this is true, this conclusion still 
disregards the population of frail elderly persons living in 
their own home.
Considerations on designing the  D utch  EA SYcare  study  
We wonder whether the effectiveness of community inter­
vention models for frail elderly people can be enhanced 
using an alternative way of participant selection. In addi­
tion to selecting participants on the basis of age and frailty 
criteria, we ask the general practitioner (GP) to initiate the 
intervention when a problem requiring action emerges. 
This problem-based approach may enhance effectiveness 
because of better timing of the intervention. Others have 
shown this type of targeting can be effective, albeit in a 
non-randomised design [24]. General practitioner's and 
participant's compliance may also benefit, because both 
have discussed and agreed on the involvement of another 
health provider. The general practitioner is directly 
involved in the intervention model which realises more 
control over the clinical management. Direct involvement 
of the GP also provides feedback possibilities to better tai­
lor the intervention and it safeguards continuity of care. 
We presume this continuity prevents the occurrence of 
negative effects that could result from discontinuation of 
the intervention. Hypothetically, the result is that the 
intensive involvement of health workers than other the 
general practitioner and regular home care is needed only 
temporarily.
If an informal carer was involved, we actively engaged this 
person in our intervention. We believe this involvement is 
a precondition for an effective community intervention 
model focussing on frail elderly people. However, to our 
knowledge, this caregiver involvement has not received 
much attention in the empirical studies of community 
intervention models.
O bjectives
The objective of our study is to determine the effects o f the 
Dutch EASYcare Study Geriatric Intervention Programme 
(DGIP) compared to regular medical care in improving 
health related quality of life in independently living eld­
erly persons and in improving caregiver burden. Moreo­
ver, we want to determine the costs of the Dutch EASYcare 
Study Geriatric Intervention Programme.
Methods/Design 
Stu dy design and setting
The study is an observer blinded randomised controlled 
trial. Pseudo cluster randomisation was used to randomly 
allocate the participants to the DGIP or to a regular care 
group. Pseudo cluster randomisation is a randomisation 
method that aims to prevent both the occurrence of selec­
tion bias and contamination in a single design. We will 
discuss it in more detail below. The Ethical committee of
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Table 1: Eligibility criteria for Dutch EA SYcare  Study
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Inclusion c rite r ia
70 years of age and over
The patient lives independently or in a home for the aged
The patient has a health problem that was recently presented to the GP by the patient or informal caregiver
The request for help is related to the following problem fields: cognitive disorders, behavioural and psychological symptoms of dementia, mood 
disorders, mobility disorders and falling, or malnutrition
The patient/informal caregiver and GP have determined a goal they want to achieve
Fulfil one or more of these criteria: MMSE (Mini Mental State Examination) equal to or less than 26, GARS (Groningen Activity Restriction Scale) 
equal to or greater than 25 or MOS-20/subscale mental health equal to or less than 75
Exclusion c rite r ia
The problem or request for help has an acute nature, urging for action (medical or otherwise) within less than one week
The problem or request for help is merely a medical diagnostic issue, urging for action only physicians (G P or specialist) can offer
MMSE < 20 or proven moderate to severe dementia (Clinical Dementia Rating scale [CDR] > 1, 0) and no informal caregiver (no informal caregiver
is defined as: no informal caregiver who meets the patient for at least once a week on average)
The patient receives other forms of intermediate care or health care from a social worker or community-based geriatrician 
The patient is already on the waiting list for a nursing home because of the problem the patient is presented with in our study 
Life expectancy < 6 months because of terminal illness
the Radboud University Nijmegen Medical Centre 
approved of the study.
S tudy popu lation
54 general practitioners from 36 GP practices in and 
around Nijmegen, the Netherlands, were willing to recruit 
subjects. We started with 38 GPs, but increased this 
number during the recruitment period because of disap­
pointing inclusion rates. During the inclusion period of 
21 months 155 eligible participants were randomised. We 
decided not to include in follow up and analysis those 
participants who experienced severe intercurrent disease 
necessitating hospital admittance, were admitted to a 
nursing home, died, or withdrew informed consent 
within one week after randomisation. The possibility of 
the study to have effect within one week after randomisa­
tion was judged as negligible, because it took about a 
week before nurses started the intervention, and the fol­
low up visits were judged to be too strenuous for these 
seriously ill patients. Therefore 151 participants were 
included in follow up and analysis; 85 were included in 
the group that received the intervention model, and 66 
were included in the regular care group.
Elig ib ility criteria
Subjects had to be eligible for participation in our inter­
vention model (table 1). All participants had to be living 
in their own home or in a home for the aged and had to 
be 70 years or older.
When we started recruiting participants we applied an age 
criterion of 75 years or older. Unfortunately, seven
months after the start of the recruitment the inclusion 
rates fell short of expectations. We decided we were able 
to broaden the age criterion, because the combination of 
frailty criteria and a problem driven approach safeguarded 
selection of eligible participants.
We restricted participant inclusion to those who scored 
below maximum (indicating good performance) on at 
least one of the following instruments: Mini Mental State 
Examination (MMSE), MOS-20 subscale mental health, 
or Groningen Activity Restriction Scale (GARS) [25-27]. 
For the MMSE the cut off was equal to or less than 26 out 
of 30, for MOS-20 mental health equal to or less than 75 
out of 100, and for GARS the cut off was equal to or 
greater than 25. The GARS score ranges 18 to 54, where 18 
indicates best functional performance.
We excluded participants with an MMSE of less than 20 or 
a proved moderate to severe dementia (Clinical Dementia 
Rating scale [CDR] > 1, 0) and no informal caregiver, 
because we expected serious problems in the acquisition 
of research data in these persons.
Persons already receiving forms of intermediate care or 
health care from a social worker or community-based ger­
iatrician were also excluded, because this made it difficult 
to establish which effect was measured. Receiving home 
care, however, was not an exclusion criterion.
Persons already on the waiting list for a nursing home, or 
who had a life expectancy of less than six months, because 
of terminal illness, were excluded as well.
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As a result o f a mistake, in one case the age criterion was 
violated. However, the intervention team agreed that this 
younger case (age of this participant was 69 years) fitted 
well into the model. As exclusion was judged to be in dis­
agreement with the ethical treatment of participant data, 
this participant was kept in follow up and analysis.
Trea tm en t arm s and random isation
Participants were randomly allocated over two treatments 
arms: DGIP and regular care. No restrictions were 
imposed on the care participants were allowed to receive 
in the regular care group.
Given the nature of our intervention we considered the 
use of two different allocation procedures available in lit­
erature: cluster randomisation or individual randomisa­
tion [28]. The use of a cluster randomised design may 
have had an advantage over the use of an individual ran­
domised design, because of the possible occurrence of 
contamination in our trial when individual randomisa­
tion was applied [29]. On the other hand a cluster ran­
domised design had several disadvantages. The GP would 
have known the allocation outcome for his cluster after 
the first patient in a fully cluster randomised design. This 
might have caused selection bias resulting in incompara­
bility of treatment arms [30,31]. At the same time we pre­
sumed it likely that the recruitment of subjects in the 
control clusters would progress slowly. Why should a GP 
bother to refer a patient to a study, when the GP knows 
already that the patient will enter the control group? There 
is also evidence for differential recruitment rates in cluster 
randomisation [32].
We therefore choose to use an innovative two-step pseudo 
cluster randomisation procedure [28,33]. First the GPs 
were randomised into two groups; group I and group C. 
The results of this randomisation were not revealed. Then 
within each of these groups randomisation at the patient 
level was carried out. This randomisation was stratified by 
GP and performed in such a way that in group I the major­
ity (approximately 80%) of the participants received the 
intervention treatment, while the others received standard 
treatment. In group C the dysbalance was reversed: the 
majority received standard treatment and the others got 
the intervention treatment.
This approach had important advantages. The GP did not 
know in advance which treatment a patient was going to 
get, so this reduced the chance of selection bias. It also 
prevented the occurrence of negative recruitment effects 
that might have resulted from being randomised to a con­
trol cluster. Had the GPs known in advance the group they 
were assigned to (I or C), the predictability of an individ­
ual randomisation decision had been larger than in an 
individually randomised trial. However, the randomisa­
tion of GPs occurred blinded. In such a situation, the GP 
can only gain knowledge on the randomisation propor­
tion through the recruitment of participants. As the 
number of enrolled patients per practice was expected to 
be no more than 10, the chances to correctly guess the 
odds for each individual treatment are limited.
We expect the contamination due to the intervention 
treatment to be negligible in group C, because there are 
only a limited number of participants in this group on the 
experimental treatment. As the majority of the patients is 
on intervention treatment, the contamination may be a 
problem in patients in group I who are on standard treat­
ment, but then it probably affects only a small portion of 
the patients.
A randomisation procedure with adaptive weights (mini­
misation) was used to ensure a balanced distribution of 
high versus low percentage of elderly per GP-practice and 
of the availability of a nurse practitioner in GP practice in 
the two groups I and C [34]. The patients were ran­
domised with adaptive weights to get evenly distributed 
numbers of sex, and presented health problem. A person 
not related to the study conduct performed the 
randomisation.
In tervention  m odel: D G IP
GPs referred independently living older patients to our 
model when there was a problem in cognition, nutrition, 
behaviour, mood, or mobility. The problem had to urge 
for nursing assessment, co-ordination of care, or thera­
peutic monitoring and case management. Requests were 
rejected if they had an acute nature or if they were purely 
medical diagnostic requests.
A suitable case is for example a widow living on her own 
in a flat on the second floor with no elevator. The GP has 
doubts about her cognitive abilities and she has depres­
sive symptoms as well. This seems to affect her daily func­
tioning, although to what extent is unclear. She has only a 
daughter to look after her.
After negotiating a preliminary goal with the patient, the 
referring GP contacted the geriatrician involved in the 
study. Within two weeks a geriatric specialist nurse visited 
the patient at home. The instrument EASYcare was 
applied during this first visit [35]. EASYcare is an instru­
ment for geriatric assessment that consists of items about 
(instrumental) activities of daily life, cognition, mood, 
and ends with a goal setting item. The goal initially nego­
tiated by patient and GP was further elaborated in an 
operational objective. If an informal carer was present, the 
nurse provided this person a carer burden assessment and 
the results were implemented in the care plan.
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V ariab le  Instrum ent
Background  variab le
Secon dary  ou tcom e
P r im a ry  ou tcom e M easured  a t To T| T2
Functional performance (ADL/IADL) 0 □ □ GARS-3 [27] 0 0 0
• Mobility □ 0 □ Timed up and go test [44] 0 0 0
Health Related quality of life □ 0 □ MOS-20 [26] 0 0 0
Mood 0 □ □ Subscale mental health MOS-20 0 0 0
Well-being □ 0 □ Cantril self-anchoring ladder [45]
Dementia Quality of Life questionnaire [46] 
question general life satisfaction
0
0
0
0
0
0
0
0
0
Cognition □ 0 □ MMSE [25] 0 □ 0
Social functioning □ 0 □ Loneliness scale de Jong-Gierveld [47] 0 0 0
Mortality □ 0 □ □ 0 0
Housing conditions/sort of residence □ 0 □ Own questionnaire 0 0 0
Subjective treatment effects (participant, informal 
carer) □ 0 □ Patient Enablement Instrument [48] □ 0 □
Burden informal carer 0 □ □ Zarit Burden Interview [41 ] 0 0 0
□ 0 □ Questions taken from 'Zorgkompas Mantelzorger' [49] 0 0 0
Time spend on care (informal carer) □ 0 □ Own questionnaire 0 0 0
Age (participant, informal carer) □ □ 0 Own questionnaire 0 □ □
Sex (participant, informal carer) □ □ 0 Own questionnaire 0 □ □
Socio-economic status □ □ 0 Own questionnaire, classify using ISEI-92 [50] 0 □ □
• (Former) occupation □ □ 0 Own questionnaire, classify using SBC-92 [50] 0 □ □
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Table 2: O u tcom e m easures (Continued)
Nativity □ □ 0
Own questionnaire
0 □ □
Co-morbidity □ □ 0
Cumulative Illness Rating Scale-Geriatrics (CIRS-
0 □ □G) [51] from medical history in GP Information
System
Use of home care □ □ 0
Own questionnaire
0 0 0
T0 is baseline measurement
T| is first follow up measurement, after 3 months
T2 is second follow up measurement, after 6 months
During maximum three months up to five follow up visits 
for additional geriatric evaluation and management were 
planned. The nurse, geriatrician, and general practitioner 
frequently discussed the necessary nursing interventions, 
the effect o f the interventions, the level of care that was 
needed, and the possibilities for reversibility. If  necessary 
the nurse consulted and advised other involved health 
care workers, such as home care or physical therapist.
We had two nurses and two geriatricians available for the 
execution of our intervention. We developed guidelines 
based on best nursing practice for each health problem to 
structure activities, because literature has pointed at the 
possibility that the effects of home visiting programmes 
are related to the home visitor's performance in conduct­
ing the visits [36]. Therefore, we structured the interven­
tion in order to diminish this effect, without harming the 
flexibility of the model. Our guidelines divided the nurs­
ing process into four phases: nursing diagnosis, definition 
of expected outcomes, nursing interventions and assess­
ment of outcomes. Secondly, the guidelines used stand­
ardised NANDA (North American Nursing Diagnosis 
Association), NOC (Nursing outcomes classification) and 
NIC (Nursing interventions classification) terminology 
for nursing diagnosis, nursing outcomes and nursing 
interventions respectively [37-39].
We piloted our intervention model in a feasibility study 
[40]. With some minor changes, this model was judged to 
be applicable in the current study.
D ata co llection  and outcom e m easures
Within one week after referral a researcher (RM, ME) 
interviewed patients at home to obtain written informed 
consent and to collect baseline demographic characteris­
tics and data on general health conditions. If  the partici­
pant was not able to give informed consent we asked a 
proxy to do so. The participants always gave verbal assent 
and did not reject the measurements. Before the interview 
the participant received a written confirmation of the 
appointment and a questionnaire. We asked the partici­
pant to fill out the questionnaire before the appointment. 
If the participant was unable to fill out the questionnaire 
independently, we allowed help from another person. In 
some cases the interviewer filled out the questionnaire 
during the interview. We recorded the amount of help the 
participant received in filling out the questionnaire.
The participants provided data on the following measures: 
age, gender, type of residence, and the use of home care. 
Also, data were collected on functional abilities, cognitive 
condition, mobility, health-related quality of life, and 
loneliness.
If an informal carer was available we collected data on 
informal carer characteristics using a questionnaire. We 
collected data on type and amount of care provided, time 
spent on caring, and carer burden.
These measurements are repeated three and six months 
after inclusion. The same researcher that performed the 
baseline visit carries out these interviews. This researcher 
is not involved in the intervention nor does the researcher 
know the allocation decision. After each follow up visit 
the researcher indicates whether blinding remained intact 
or not.
Primary outcome measures relating to participant charac­
teristics are functional performance in (independent) 
activities of daily living measured using Groningen Activ­
ity Restriction Scale and mental health using subscale 
mental health MOS-20. Primary outcome measure in 
informal carers is carer burden using the Zarit Burden 
Interview (ZBI) [41]. An overview of secondary outcomes 
and a complete list of all measurements are provided in 
table 2.
P rocess evaluation
We collect data on the following set of process variables: 
the content of the intervention programme, the adherence 
of participants and informal carers in the intervention 
group to advices given during an intervention, experiences
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of participants and informal carers with the intervention 
model, and data on GP care and care of other involved 
professionals in both treatment arms.
We collect data on the content of the intervention process, 
because this may help to identify which programme char­
acteristics are most beneficial. An abstract form is used to 
extract this information from the nursing records after 
completion of all individual interventions. We extract 
information on treatment goals, nursing diagnoses 
(NANDA) [37], nursing interventions (NIC) [38], nursing 
outcomes (NOC) [39], and the employed diagnostic 
instruments.
Compliance of participants and informal carers is an 
important determinant of carrying out a successful inter­
vention. When an individual intervention is finished the 
nurse that executed the intervention indicates in an MS 
Access® form which of a number of pre-specified advices 
were given. Another nurse calls the participant or informal 
carer one month later to check compliance on these 
advices.
We score subjective treatment effects in treatment group 
using a questionnaire that participants and informal car­
ers filled out after the first follow up visit.
Data on GP care will be collected in both treatment arms 
from the information that is routinely available from the 
General Practice's Information System (Huisartsen Infor­
matie Systeem). We collect the following data: medical 
history using ICPC-2 (International Classification of Pri­
mary Care) [42], number and content of contacts during 
six months of follow up using ICPC-2, number and nature 
of referrals, and medication using ATC classification (Ana­
tomical Therapeutic Chemical drug classification) [43]. 
Data on the use of home care are collected in the partici­
pant questionnaire. The data on GP care will be collected 
at the end of the follow up period. These data are collected 
in order to be able to clarify the observed intervention 
effect and to establish costs.
C osts
To be able to calculate costs, data will be collected on the 
following cost variables. Nurses will register the time 
spent on the intervention using the MS Outlook® agenda. 
They will register the number of visits per participant. 
They also register the time spent on consultation, phone 
calls, travelling, and administration.
Data on the workload of the GP and the geriatrician will 
be extrapolated from the workload of the nurses. The data 
we collect on the care provided were already described in 
the paragraph 'process evaluation'. Finally, we will derive 
salary costs, administrative costs, and costs for materials.
Sam ple size considerations
A change in the primary outcome measure of functional 
performance (GARS-3) of 4.5 points on a scale ranging 
from 18 (complete independence) to 54 (complete 
dependence) can be found with a power (1-ß) of 0.80 and 
a  (two sided) of 0.05 in comparing two groups of 77 sub­
jects, when pseudo cluster randomisation is applied. We 
use a standard deviation of 8.5, which we calculated from 
a pilot study. This standard deviation is well in the range 
of the measures of spread other studies have found [27]. 
A mean increase of 4.5 points is chosen as clinically 
relevant, because a 4.5 point increase of the overall score 
indicates an improvement of 25%  of all items by one 
functional class (each item's score is classified as follows: 
completely dependent 3 point, partly dependent 2 points 
and completely independent 1 point). Cluster size is esti­
mated to be approximately 10 participants per GP. The 
exact calculations and considerations are extensively 
described in Teerenstra et al [33].
Sta tistica l analysis
Descriptives will be used to assess comparability of both 
intervention and control group for background and con­
founding variables. Our primary analysis will focus on the 
treatment arms' differences in the primary outcome meas­
ures' changes from baseline (GARS, MOS-20 subscale 
mental health, and Zarit Burden Interview) at three 
months of follow up (T1). This will be done in intention- 
treat-analysis. We will use mixed linear model analysis 
(Proc Mixed in SAS® 8) to quantify these differences. We 
will account for clustering at the level of the GP through 
the addition of a random intercept for GP to the three 
models. The baseline measurements of GARS, MOS-20 
subscale mental health, and Zarit Burden Interview will be 
added to the respective models as a covariate. The factors 
we stratified for in the randomisation (GP-characteristics, 
sex of participant, and participant's presented health 
problem) will also be added to the models as covariates. 
No further corrections will be made. A conditional analy­
sis of the treatment arms' differences in changes from 
baseline at six months (T2) will be performed if there is a 
significant effect at T1. Apart from replacing the scores at 
three months with those at six months the same three 
models will be used.
The secondary analyses will be performed on the treat­
ment arms' differences in time trend of the primary out­
come measures GARS, MOS-20 subscale mental health, 
and Zarit Burden Interview during follow up. Secondary 
analysis will further focus on the differences between 
treatment arms of the secondary outcome measures at 
three and six months of follow up. Kaplan-Meier esti­
mates and hazard ratios will be used to quantify the inter­
vention's effect on living conditions and mortality. 
Subgroup analyses will be performed for the following
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Assessed for eligibility (n = 168)
be large enough to provide reliable answers to our 
research questions.
Excluded (n = 13)
Not meeting 
inclusion criteria 
(n-5)
Refused to 
participate (n = 8)
Randomised (n -  155)
p ----------
Allocated to DGIP 
<n - B8)
Received allocated 
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Received allocated 
Intervention 
(n = 68)
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intervention (n = 1);
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ir I
Follow up 6 months Follow up 6 months
1P T
Analysis Analysis
Our participants were selected using a problem-based 
approach in which the GPs decided in co-operation with 
the geriatrician which patients were suitable for this inter­
vention model. This participant selection procedure satis­
fied; only a minor number of the referred patients did not 
meet our eligibility criteria based on frailty and age. Prob­
ably, piloting our intervention model was important to 
achieve this.
As discussed earlier, there is a lack of insight into the con­
tent of most community intervention models studied. We 
decided to use standard terminology such as ICPC, 
NANDA, NIC, NOC and ATC codes to provide insight 
into our intervention when used in practice. This makes 
detailed insight possible using terminology others can 
understand well.
The selection of the best randomisation method was a 
final major issue we had to deal with and that took much 
of our time. We think this randomisation procedure satis­
fies. Nevertheless, we will closely monitor and report in 
future papers how the randomisation procedure performs 
in practice.
Dissemination of the results of this study is planned for 
2006.
Figure i
flow chart Dutch EASYcare Study. This flow chart summa­
rises the progress through the phases of the Dutch EASYcare 
Study until the allocation of participants to each treatment 
arm.
subgroups: living in one's own home versus living in a 
home for the aged, and higher versus lower levels of cog­
nitive function. All analyses will be performed in SAS® 8.
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Discussion
In this paper we presented the design of a randomised 
controlled trial that evaluates the effects of a community 
intervention model for frail elderly people living on their 
own. The design of this study has shown to be very 
challenging.
Although the recruitment of the participants took much 
effort, we have included a number of subjects that should
References
1. von FM, Bootsma-van der W A , van EE, Gussekloo J, Lagaay AM, van 
DE, Knook DL, van der GS, Westendorp RG: Successful aging in 
the oldest old: W h o  can be characterized as successfully 
aged? Arch Intern Med 2001, 161:2694-2700.
2. Rowe JW , Kahn RL: Hum an aging: usual and successful. Science 
1987, 237:143-149.
3. Rubenstein LZ: A n  overview  o f com prehensive geriatric 
assessment: Rationale, H istory, P rogram  Models, Basis 
Com ponents. Geriatric Assessment Technology: The State of the Art 
1996:1-312.
4. Stuck AE, Siu AL, Wieland GD, Adams J, Rubenstein LZ: C om p re ­
hensive geriatric assessment: a  meta-analysis o f controlled 
trials. Lancet 1993, 342:1032-1036.
Page 9 of 11
(page number not for citation purposes)
BMC Health Services Research  2005, 5:65 http://www.biomedeentral.eom/1472-6963/5/65
5. Salvage AV, Jones DA, Vetter NJ: Options of people aged over 75 
years on private ad local authority  residential care. Age Ageing 
1989, 18:380-386.
6. A ctive  ageing: a policy fram ew ork 2002 [http:// 
www.euro.who.int/document/hea/ea.cta.fepolframe.pdf]. Geneva, 
World Health Organisation
7. Melis RJF, Olde Rikkert MG, Parker SG, van Eijken MI: W h a t  is 
interm ediate care? BMJ 2004, 329:360-361.
8. Rubenstein LZ, Stuck AE: Preventive hom e visits for o lder peo­
ple: defining criteria  for success. Age Ageing 2001, 30:107-109.
9. Carpenter I, Gladman J, Parker S, Potter J: Clinical and research 
challenges o f interm ed iate care. Age Ageing 2002, 31:97-l 00.
10. Black C, Black D, Alberti G: In term ed iate care: statem ent from  
the Royal College of Physicians o f London. 2000 [http:// 
www.rcplondon.ac.uk/college/statements/
statements interm care.htm]. London, The Royal College of 
Physicians
11. Parker G, Bhakta P, Katbamna S, Lovett C, Paisley S, Parker S, Phelps 
K, Baker R, Jagger C, Lindesay J, Shepperdson B, Wilson A: Best 
place o f care for o lder people after acute and during suba­
cute illness: a system atic review . J  Health Serv Res Policy 2000, 
5:|76-|89.
12. Walsh B, Steiner A, W a rr J, Sheron L, Pickering R: Nurse-led inpa­
tient care: opening the 'black box'. Int J  Nurs Stud 2003, 
40:307-319.
13. Elkan R, Kendrick D, Dewey M, Hewitt M, Robinson J, Blair M, W il­
liams D, Brummell K: Effectiveness o f hom e based support for 
o lder people: system atic review  and meta-analysis. BMJ 2001, 
323:7|9-725.
14. Shepperd S, Iliffe S: Hospital-at-home versus in-patient hospital 
care. Cochrane Database Syst Rev 2000:CD000356.
15. Parker G, Peet S: Position paper: interm ediate care (produced 
for the D epartm ent o f Health. 2001.
16. Wieland D: The effectiveness and costs of com prehensive ger­
iatric evaluation and m anagem ent. Crit Rev Oncol Hematol 2003, 
48:227-237.
17. Fletcher AE, Price GM, Ng ES, Stirling SL, Bulpitt CJ, Breeze E, Nunes 
M, Jones DA, Latif A, Fasey NM, Vickers MR, Tulloch AJ: Population- 
based m ultidim ensional assessment o f o lder people in U K  
general practice: a  cluster-randomised factorial trial. Lancet 
2004, 364:|667-|677.
18. Bula CJ, Alessi CA, Aronow HU, Yubas K, Gold M, Nisenbaum R, 
Beck JC, Rubenstein LZ: Com m un ity  physicians' cooperation 
w ith  a program  o f in-home com prehensive geriatric 
assessment. J  Am Geriatr Soc 1995, 43: I0I6-1020.
19. Newbury J, Marley J: Preven tive  hom e visits to  elderly people 
in the com m unity. Visits are m ost useful for people aged >/= 
75. BMJ 2000, 32i:5|2.
20. Stuck AE, Egger M, Hammer A, Minder CE, Beck JC: H om e visits to 
prevent nursing hom e admission and functional decline in 
elderly people: system atic review  and meta-regression 
analysis. JAMA 2002, 287:1022-1028.
2|. van Rossum E, Frederiks CM, Philipsen H, Portengen K, Wiskerke J, 
Knipschild P: Effects of preventive hom e visits to elderly 
people. BMJ |993, 307:27-32.
22. Egger M: C om m entary: W h e n , w here, and w hy do preventive 
hom e visits w ork? BMJ 2001, 323:724-725 [http://bmj.bmjjour 
nals.com/cgi/content/full/323/73 15/7I9?max
toshow=&HITS=I0&hits=I0&RESULTF0RMAT=&authorI =eggernd 
orexactfull
text=a.nd&sea.rchid=II2930269932I I2943&stored search=&FIRST 
INDEX=0&sortspec=relevance&volume=323&resourcetype=I].
23. Stuck AE, Beck JC, Egger M: Preventing disability in elderly 
people. Lancet 2004, 364: I64I-I642.
24. Landi F, Gambassi G, Pola R, Tabaccanti S, Cavinato T, Carbonin PU, 
Bernabei R: Im pact o f integrated hom e care services on hos­
pital use. J  Am Geriatr Soc I999, 47: I430-1434.
25. Folstein mF, Folstein SE, McHugh PR: "M ini-mental state". A  
practical m ethod for grading the cognitive state o f patients 
for the clinician. J  Psychiatr Res I975, i2: I89-198.
26. Kempen GI: H e t m eten van de gezondheidstoestand van oud­
eren. Een toepassing van een Nederlandse versie van de 
MOS-schaal. [Assessm ent o f health status o f the elderly. 
Application of a Dutch version o f the M O S  scale]. Tijdschr Ger­
ontol Geriatr I992, 23: I32-I40.
27. Kempen GI, Miedema I, Ormel J, Molenaar W : The assessment of 
disability w ith  the Groningen A c tiv ity  Restriction Scale. 
Conceptual fram ew ork and psychom etric properties. Soc Sci 
Med I996, 43 :I60I-I6I0.
28. Borm GF, Melis RJF, Teerenstra S, Peer PG: Pseudo cluster rand­
om ization: a treatm en t allocation m ethod to m inim ize con­
tam ination and selection bias. Stat Med 2005, in press:.
29. Donner A, Birkett N, Buck C: Random ization by cluster. Sam ple 
size requirem ents and analysis. Am J  Epidemiol 1981,
i 14:906-914.
30. Torgerson DJ: Contam ination  in trials: is c luster random isa­
tion the answer? BMJ 200I, 322:355-357.
3 I . Jordhoy MS, Fayers PM, Ahlner-Elmqvist M, Kaasa S: Lack  o f con­
cea lm ent m ay lead to selection bias in cluster random ized 
trials o f palliative care. Palliat Med 2002, 16:43-49.
32. Puffer S, Torgerson D, Watson J: Evidence for risk of bias in clus­
te r  random ised trials: review  o f recent trials published in 
th ree  general medical journals. BMJ 2003, 327:785-789.
33. Teerenstra S, Melis RJF, Peer PG, Borm GF: Pseudo cluster rand­
om ization deals w ith  selection bias and contam ination in 
clinical trials. J  Clin Epidemiol 2005, in press:.
34. Altman DG, Bland JM: T rea tm en t allocation by m inim isation. 
BMJ 2005, 330:843.
35. Richardson J: T he  Easy-Care assessment system and its appro­
priateness for o lder people. Nurs Older People 200I, 13: I7-I9.
36. Stuck AE, Minder CE, Peter-Wuest I, Gillmann G, Egli C, Kesselring 
A, Leu RE, Beck JC: A  random ized trial o f in-home visits for dis­
ability prevention in community-dwelling o lder people at 
low  and high risk for nursing hom e admission. Arch Intern Med
2000, 160:977-986.
37. NANDA Nursing diagnoses: definitions and classification 6th edition. Phil­
adelphia, NANDA; 2005.
38. Nursing Interventions Classification (NIC) 3rd edition. Edited by: McClos- 
key JC  and Bulechek GM. St Louis, Mosby; 2000.
39. Nursing Outcomes Classification (NOC) 3rd edition. Edited by: Moor­
head S, Johnson M and Maas M. St Louis, Mosby; 2003.
40. van Eijken MIJ, Melis RJF, Wensing M, Olde Rikkert MGM, van Achter­
berg T: Contents o f a G P  supportive geriatric interm ediate 
care program m e: a descriptive study. submitted 2005.
41. Zarit SH, Reever KE, Bach-Peterson J: Relatives o f the im paired 
elderly: correlates o f feelings o f burden. Gerontologist I980, 
20:649-655.
42. ICPC. International Classification of Primary Care Edited by: lamberts H 
and W ood M. Oxford, Oxford University Press; I987.
43. A bou t the A T C /D D D  system  2005 [http://www.whocc.no/ 
atcddd/] . Oslo, W H O  Collaborating Centre for Drug Statistics 
Methodology
44. Podsiadlo D, Richardson S: The tim ed "U p  &  G o ": a test o f basic 
functional m obility for frail elderly persons. J  Am Geriatr Soc 
I99I, 39: I42-I48.
45. Cantril H: The pattern of human concerns New Brunswick, NJ, Rutgers 
University Press; I965.
46. Brod M, Stewart AL, Sands L, Walton P: Conceptualization and 
m easurem ent of quality o f life in dem entia: the dem entia 
quality o f life instrum ent (D Q o L ). Gerontologist I999, 39:25-35 
[http://gerontologist.gerontologyjourna.ls.org/cgi/content/abstra.ct/ 
39/I/25].
47. de Jong Gierveld J, Kamphuis FH: The developm ent o f a Rasch­
type loneliness scale. Appl Psychol Measurement I985, 9:289-299.
48. Howie JG, Heaney DJ, Maxwell M, Walker JJ: A  com parison o f a 
Patien t Enab lem ent Instrum ent (P E I )  against tw o estab­
lished satisfaction scales as an outcom e m easure o f p rim ary 
care consultations. Fam Pract 1998, 15: I65-I7I.
49. Duijnstee M, Guldemond H, Hendriks L: Zorgkompas voor mantelzorg- 
ers van ouderen en chronisch zieken.Leidraad voor het in kaart brengen van 
de belasting van zorgende familieleden [care compass for informal carers 
of elderly people and people with a chronic illness. A guide for mapping the 
burden of caring family members] Ist edition. Utrecht, Nederlands 
Instituut voor Zorg en Welzijn/NIZW; 200I.
50. Bakker B, Sieben I, Nieuwbeerta P, Ganzeboom H: Maten voor 
prestige, sociaal-economische status en sociale klasse voor 
de standaard beroepen classificatie 1992 [Scales for prestige, 
socio-economic status and social class fo r the Standard 
O ccupational Classification 1992]. Sociale Wetenschappen I997, 
40: I-22.
Page 10 of 11
(page number not for citation purposes)
BMC Health Services Research  2005, 5:65 http://www.biomedeentral.eom/1472-6963/5/65
5I. Miller MD, Towers A: A Manual of Guidelines for Scoring the Cumulative 
Illness Rating Scale for Geriatrics (CIRS-G) Pittsburg, University of 
Pittsburgh; I99I.
Pre-publication history
The pre-publication history for this paper can be accessed 
here: 
http://www.biomedcentral.com/1472-6963/5/65/prepub
Publish with B io Med Central and every 
scientist can read your work free of charge
"B ioM ed Central w ill be the most sign ificant developm ent fo r  
disseminating the results o f  biomedical research in ou r lifetim e."
Sir Paul Nurse, Cancer Research UK
Your research papers w ill be:
• available free of charge to  the entire biomedical community
• peer reviewed and published immediately upon acceptance
• cited in PubMed and archived on PubMed Central
• yours —  you keep the copyright
Submit your manuscript here: ^  B i o M © d c 6 n t r 3l
http://www.biomedcentral.com/info/publishing_adv.asp S
Page 11 of 11
(page number not for citation purposes)
